Plastic, the most common debris contaminating ocean ecosystems, supports and is contaminated by complex microbial communities, called the "plastisphere." These microbes colonize and may help to degrade plastic polymers, according to Linda Amaral-Zettler at the Marine Biological Laboratory (MBL) and her collaborators there and at the Woods Hole Oceanographic Institution (WHOI), both in Woods Hole, Mass. Details appear July 13, 2013 in Environmental Science & Technology [doi:10.1021 .
While cruising the Sargasso Sea, the MBL and WHOI researchers collected plastic debris from the Atlantic Ocean. The plastic pieces that were recovered, largely polyethylene and polypropylene, averaged less than 5 mm in diameter. The recovered pieces are pitted, and many types of bacteria are embedded within those pits, the researchers report, basing their conclusions on scanning electron microscopy and genotyping analysis. The variety and type of microbes found as part of the floating plastisphere afford hope that plastic debris might not be a fully permanent fıxture of the marine environment.
More than 1,000 bacterial species can be detected within those pits, including species that are closely related to known hydrocarbon-degrading specialists such as the fılamentous cyanobacterium Phormidium, members of the Chloroflexi, and Myxococcales, according to Amaral-Zettler, who takes credit for coining the term plastisphere during the 5th International Marine Debris Conference in 2011. "We're working to identify them and their function," she says.
The microbial species associated with the plastisphere are more diverse and abundant than those measured in surrounding seawater, according to Amaral-Zettler and her collaborators. To their surprise, vibrios made up 24% of the bacterial community on some plastic pieces, whereas, in seawater, vibrios rarely account for more than 1% of the microbial population, she says, noting: "Some vibrios we picked up are potential pathogens to humans, animals, fısh, and coral." Birds and fısh that ingest such plastic debris may in this way be exposed to higher than usual levels of potentially infectious microorganisms, she points out.
The microbes living in the plastisphere might yield chemical compounds with useful properties, including some with antimicrobial activity, according to Tracy Mincer at WHOI, another member of this research group. "We're getting good hits on new molecules," he says.
Plastisphere research "opens a door for potentially interesting future fınd-ings," says Edward Carpenter of the 
Romberg Tiburon Center for Environmental Study of San Francisco State
University in California, whose own studies of plastics in marine environments date to the 1970s. "The images of bacteria inside plastic pits certainly support the idea that bacteria might degrade hydrocarbons." Bacteria-assisted degradation of plastics raises questions not only about their longterm fate after disposal but also about their potential role in the marine carbon cycle and food web, he says.
Carol Potera is a freelance writer in Great Falls, Mont.

RESEARCH ADVANCES
Viral Symbionts Undermine Bacteria, Benefitting Hosts Marcia Stone
Bacteriophages adhering to host mucus (BAM) "provide a previously unrecognized, non-host-derived, antibacterial immune defense applicable to all metazoan mucous surfaces," according to Jeremy J. Barr at San Diego State University (SDSU) and his collaborators there as well as the University of California, San Diego. This is the fırst report of a direct symbiotic interaction between animals and phages, details of which can be found in the June 25, 2013 Proceedings of the National Academy of Sciences (110: 10771-10776).
Diverse metazoans, including sea anemones, fısh, and humans, excrete mucus to protect themselves from bacterial pathogens. The mucous layer provides a structure that is enriched with bacteria, on which phages may prey and thus protect the underlying epithelial cells from infection by those bacteria, according to Barr.
BAM works like "Velcro," according to Justin R. Meyer from Harvard Medical School in Boston, Mass. On one side, animal epithelial cells secrete glycoproteins that carry hundreds of negatively charged glycans into the surrounding environment. On the other, the phages stick to glycan residues with hypervariable immunoglobulin (Ig)-like proteins displayed on their capsid surface called highly antigenic outer capsid (Hoc). The phages embed themselves head fırst into the mucus, and their protruding tails bind to invading bacteria, infecting and killing them. "The chemical properties of the mucus and the sticky capsid proteins appear to have coevolved to reinforce a mutualistic relationship," says principal investigator Forest Rohwer at SDSU.
The T4 phages remain viable despite being entangled in mucus in vitro, and they continue to kill Escherichia coli with effıciency, according to Rohwer. Further, the phage-mucus alliance, as predicted, results from interactions between mucus glycans and the Ig-like capsid domains that, like the antibody system they resemble, are present in thousands of different versions, he adds.
MINITOPIC
FDA Approves Mass Spec System for Identifying Pathogens
Officials of the Food and Drug Administration (FDA) in August approved for the first time a mass spectrometry (MS)-based system for identifying bacterial and fungal pathogens. The VITEK MS, which is manufactured by bioMerieux, Inc. in Durham, N.C., can identify 193 different microorganisms and can perform up to 192 tests in a single automated series of testing, with each test taking about one minute. The system is based on matrix-assisted laser desorption/ionizationtime of flight mass spectrometry, called MALDI-TOF MS, and uses lasers to break apart fungal and bacterial cells in specimens being identified. When compared to sequencing and biochemical testing, VITEK MS correctly identified microorganisms as belonging to the correct biological family nearly 94% of the time, with 87.5% identified to the species level, and only 0.8% of the results being incorrect. The company is headquartered in Marcy L'Etoile, France.
